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in N-a caused a suspension of railroad traffic and did 
great damage to cr . On the 23d the river was falling at 
Kansas City, Mo., a K on the 28th the river was reported ris- 
ing and near the danger-line a t  that place. On the 29th the 
Missouri Rirer was 21.9 feet, 0.9 foot above the danger-line, a t  
Kansas City, and rising, and sections of railroad and bottom 
lands were under water. ' Damage was reported above Kan- 
sas City a t  points on the Alissouri River in Nebraska, Kansas, 
and Missouri. 

On the 30th the stage of the water a t  Kansas Cit,g was 92.S 
feet, a rise of 0.9 foot in 94 hours. The village of Harlem, on 
the Missouri Rirer opposite Kansas City, was partially sub- - 
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merged, and the residents were moving to higher ground; 
considerable damage was caused along the mater front in Kan- 
sas City, and tracts of farming land were under water. On 
the Kansas side of the river, opposite Saint Joseph, Mo., and 
at  points in Nebraska, the Missouri River was over its banks. 
During t,he last few days of t8he mont'h a part of the Colorado 
Desert basin in  Sau Diego county, Cal., near the line of t,he 
Southern Pacific R'ailroad, was beiug rapidly filled with water. 
At tjhis point there is a great inland basin which is more than 
200 feet' below the level of the sea at its lowest point. At 
the close of t8he month a lake about fire miles in width had 
formed. 

MISCELLANEOUS PHENOMENA. 

3 DROUTH. 
I u  parts of southern Louisiana cro s, especially com, wert 

damaged bx dry weather.- south&st Nississippi$e rain 
fall was insufficient and badly distributed, and cr Y of all 

In west-central Alabaina d % uth in. 
jured e? 1 cotton, and garden Y etables. In  north. 
east PeA?yl%Ra tQ month was rery%ry and many small 
streams dried up. In  Clark- county, Ky., crops were reported 
in a bad condition the early part of the month @wing to clront,h. 
A report from Shreveport, La., dated the 6th, stated that 
crops were greatly in need of rain, and that many cisterns 
were dry. Duriug the early part of the month the Mohawk 
Valley, N. Y., suffered severely from drouth; the Mohawk 
River was at  the lowest stage in several years, and many 
wells and cisterns were dry. Drouth also prevailed the first 
half of the month in Jefferson, Lewis, Otsego, and Saint Law- 
rence counties, N. Y., a n d  in Connecticut. In parts of Con- 
necticut, and in Middlesex and Somerset counties, N. J., there 
was a scarcity of water and great need of rain at the close of 
the month. I n  the central and northern counties of Michigan 
the rainfall was insuficient and pastures, corn, wheat, nud 

kinds were suffering. 

B promised a small yield. cb, .;: Q 
SUN SPOTS. 8 

Mr. D. E. Hadden, A h ,  Iowa : lst, 5 groups, 14 spots; new 
group with faculw by rotation on e. limb. 2d, 4groups, S SlJOtS. 
3d, 4 groups, 14 spots; new group in facula e.; facula? disap- 
pearing by rotation. Sth, 1 group, 11 spots; large area of 
faculae by rotation in on ne. limb. 9th, 2 groups, 19 spots; 
new group e., east of facula. l o th ,  3 groups, 1s spots; new 
group and facula by rotetion in on e. limb. l l t h ,  3 groups, 13 
spots; group and facnla disappearing by rotation. 13th, 3 
groups, 13 spots; large group of facula by rotation on ne. limb; 
small group of facula in on e. limb; 2 gzonps of facula on w. 
limb disappearing by solar rotation. 13th, 4 groups, l'i spots j 
new group with large spot on edge e. limb by rotation in facum ; 
other new group e. 14th, 4 groups, 20 spots; groups n. lati- 
tude. lSth, 6 groups; faculae 1 daF in on e. limb. 22d, G gronps ; 
faculae by rotation e. limb. 25 tb  6 groups, 30 spots; 1 group 
disappearing by solar rotation. 27th, 7 p u p s ,  34 spots; 
faculs by rotation in on e. limb. 28th, 5 groups, 22 spots; large 
spot had umbra an-d penumbra. 39th, 5 groups, 15 spots; 1 
large spot. 30th, 5 groups, 13 spots j haze, could not count spots 
accurately ; group by rotation on e. limb. 

Mr. John W. James, Riley, Ill.: t'he group of the 23th of 

May ranished 9th, short of w. edge, faculw taking it8 place 
Tth, new group on e. edge, its largest spot estimated 22,000 
miles in diameter. 12th, another new group 2 days on e. 
edge. 14th, large spot and group on e. edge. 16th, new 
group 3 days 011 edge ; prominent facula: e. of' large spot of 
14t8h. 21st, 1 new spot, and 2 new groups near e. edge; new 
group 3 days from w. edge. 23d, 1 new spot near e. edge; 
immense areas offiicul* near e. and w. limbs; could trace them 
two-thirds sm7s apparent diameter. 24th, 2 new groups of 
small spots 3 days in on e. edge in s. latitude; these increased 
rapidly in size, 1 spot reaching an estimated diameter of 
33,000 miles in 2 or 3 days. 36th, 1 uew spot on e. limb. 
38th, 9 new groups 11. of spot of 94th, and 1 faint spot with 
faciile near e. edge. 

Mr. E. D. Gowey, North Lewisbnrgh, Ohio : sun spots were 
observed on the Sd, 3d, aud 9th to 30th. 

Eaverf'ord College Observatory, Pa. (observed by Prof. P. 
P. Lemrenworth) : 
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2: AURORAS. 
Auroras mere report8ed RS follows : 4th, Eastport, Orono, 

and Kent's Hill, Me. j Sault de Ste. Marie, Mich. 5th, Kent's 
Hill, Me.: Sault de Ste. Marie, Mich. Sth, Snult de Ste. 
Marie, Wch. 15th, Westfield, Wis. 35th, Sandwich, Ill. 
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Uefiuition fuir. 3 large spots. 
Definition ood; 2 large Rpots. 
Definit.ion &ir. 
Definition fair. 
Definition poor. 
Definition poor. 
Definition poor; I large Rpot. 
Definition oor' I large spot. 
Definition L e .  '1 large spot. 
Dvfinition good. 2 large #pots. 
Definition good: 2 large spots. 
Definition good? z large spots. 
Definition ood: 2 large spots. 
Definition fair. '1 large spot. 
Definition good. 2 large spots. 
Definition goorii 3 large spots. 
Definition ood large spots. 
Definition fair. ;Barge spots .& 
Definition gooh; .I large spots. 
Detinition oor;  4 large spots. 
~ e f i n i t i o n  L ir ;  3 large spots. 
Definition good; I large spot. 
Definition gond. 

1 %th, Farniington, Me. 29th, Amana, Iowa;  Farmington, 
Me. On t,he i th ,  about 1 a. m., an aurora of a grayish blue 
tint, extending from uorth to northeast and to altitude about 
30°, was observed at  Sault de Ste. Marie, Mich. I t  had the 
appearance of a brilliant curtain, with ~iiimerous bright beams 
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about 1.15 a. m., 5th. It was of R light bluish tiut, with ser- 
em1 streamers. The display attained its maximum intensity 
about 3.05 a. m., and disappeared about 2.45 a. ni. A third 
aurora, extending from north to northeast aud to altitucle Go, 
was observed at Sault de Ste. Marie, Mich., at 12.45 x. U I , ,  

27 in Mo. and  Nehr.; on 26 in La. and N. C.; on 20 to 26 in 
Ark., GR., Ill., Iowa., Ky., Kans,, Mich., Miss., Ohio, Pa, ,  5. 
Dak., Tenu., Wis., and S. C.; on 10 to 19 in Ala., Ind., Md., 
Rliun., N. J., N. Y., N. Dak., Va., W. Va., and Okla. T.; and 
ou 1 to 9 i n  Coun., Del., D. O.,  Ind. T., Ne., Mass., Mont., N. 

VERIFICATIONS. 

Ens tern Prnnsylvenin.. . 
Western Pennsylvania .. 
New Jersey ............. 
Uplaware ............... 
Mnrylnnd ............... 
District ofColumbin. . . .  
Virginia ................. 
North Caroliirn ......... 
Youth Carolinv .......... 
Georgia.. ............... 
Enstern Florida ........ 
Western Floridn ........ 
Alahamn ................ 
Miiwissippi ............. 
Louisiann ............... 
'reins ................... 

FORECASTS FOR 48 AND $3 HOURS I N  ADVANCE. 

the great importance that long time predic- 
tions possess for the geuerul public the Chief Signal Officer has 
authorizod forecasts for 4s and  73 hours. coveriug the Sd 
and 3d clap in advance. These are optional with the f'ore- 
cast official, aucl are only made when clearly i n  the public 
interest, and cover, in all cases, cousiderable areas of country, 
and are not eonfiuecl to localities. 

Percentages of rerificatioiis of forecasts macle for second 
c l a ~  in advance. Number of predictious macle: weather, 181 ; 
temperature, 57. Percentages of verificatious : weather, 86.4; 
temperature, 83.5 ; weather and temperature combined, 55.9. 

Percentages of verifications of fbrecastR made for third (lay in 
advance. Number of predictions made, weather, 40. Per- 
centage of verifications, 96.2. 

(3 WIND SIGNALS F O R  JUNE,1891. 
Statenieut showitig perceutages of jnstificatious of' mind 

fiignals for the mouth of Juue, 1891. 
QVmd crignaZs--(Ordered by Professor Cleveland Abbe.)- 
T a1 number of signals orclereil, 20; justified as to velocity, 
13; justified as to direction, 30. All of the diguals ordered 
were cautiouary ; 17 signals mere ordered for easterly winds, 
and 3 signals mere ordered for westerly winds. Percentage of 
justifications, 41.5. 
KO cold-ware siguels were ordered, aucl no temperature-fall 

warnings were issued during the month. 
[Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. 

E. Willinms, chief clerk nf the Forecast Division.] 

FORECASTS FOR 24 HOURS I N  ADVANCE. 
for districts east of the Rocky Mountains for 

June, 1891, mere made br Professor Cleveland Abbe: Signal 

go. 7 
7S.o 
37.7 
97.3 
Y4.7 
83.3 
85.3 
84.0 
S6.o 
S6.7 
S9.7 
85.7 
S1.7 
62.0 
79.0 
S5.o 

Service, aud those for the Pacific coast dist'ricts were made a t  
San Frilncisco, CaI., bg 5 ~ 1  Lieutenant John P. Finley, 19th 
I u fttu t,ry. 

Perceutages of .forecasts verified, Jzoie, 1891. 
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67.7 
65.7 
74.7 
75.7 
72.0 
77.3 
79.3 
72.0 
75.3 
75.0 
77.3 
78.3 
73.7 
70. o 
62.3 
61.3 

72.3 
83.3 
72.3 
74.0 
63.3 
69.0 
81.7 

76.0 
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Nebraska .............. 
Missouri.. ............. 
Colorado ............... 
North Dakota .......... 
South Dakota .......... 
Northern Gnlifornia .... 
Southern California.. .. 
Oregon ................. 
Wnshington ........... 

Te,npe,atuie,-nlaximum, 101. at w i  wins, 2Pt11; mitiimnm, 41, at camt1elr, 
19th; greatest monthly range, 58, at k ~ n d e n :  least lnonthly range, 1 7 ,  at 
Chepoltepec. 

f+ecipitntioii.-The average was 0.13 below the norinal ; greatest monthly 

7f-eaf'er S'ert3iceT o'serl'er, ~"iglta' Service. 
0 ARKANSAS. 

Teutpernfzm.-The mean was 1.2 a h r e  the normal; maximiim, 103, at Lead 
Hill, 27th: minimiuu. 56. at Fayetteville, 9th, and at  Rogers, 19th; greatest 
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81.7 
95.0 
99.0 
85.7 
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Monthly percentage .I 835 
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77.7 
76.9 
81.5 
76.1 
93.9 
so. 7 
83.5 
74.5 
74.5 
72.7 
77,2 
78.5 
76.9 
77.5 
79.2 
75.1 
66.5 
78. I 
92.2 
96.6 
s4.6 
81.9 
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In determining the monthly percenta e of weather and temperature combined the 
Pnc~fic coust states are not included. &e forecasts of temperature in districts 'east 
of the Rocky Mountains for Jnne, I S ~ I ,  were made with reference to the maximum 
tenipernture d o n e .  thnt is a rediction of warmer or cooler indicated that the maxi- 
muiii tenipernture'of the dky Jesignnted would be high'er or lower than the maximum 
of the previous dny. The monthly percentnge of weather and temperature combined 
i s  determined by niultiplying the percentage of weather by 6, and the percentwe of 
tempernture by 4, niid dividing their sum by IO. 


